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Description 

[0001 ] The invention relates to improvements in meth- 
ods of and in apparatus for manipulating rod-shaped 
articles, such as plain or filter cigarettes, cigars or s 
cigarillos, filter rod sections and/or other rod-shaped 
articles of the tobacco processing industry. More partic- 
ularly, the invention relates to improvements in methods 
of and in apparatus for converting a single layer of 
spaced-apart parallel elongated rod-shaped articles 10 
which are advanced sideways (transversely of their 
length) into a mass flow containing two or more super- 
imposed layers of parallel articles. The articles of the 
mass flow can be arrayed in a so-called quincuncial for- 
mation. 15 
[0002] U.S. Pat. No. 4,938.340 granted July 3, 1 990 to 
Horsley et al. for "Conveying rod-like articles" discloses 
an apparatus wherein a rotary conveyor delivers a 
series of successive rod-shaped articles sideways into 
the relatively narrow inl et of a channel defined by one or 20 
more upper endless belt conveyors and one or more 
lower endless belt conveyors. The width of the channel 
increases in a direction away from the rotary conveyor 
so that the articles in the channel can start the formation 
of a flow wherein some of the articles are contacted by 25 
the upper conveyor(s) and the remaining articles are 
contacted by the lower conveyor(s). The belt conveyors 
are driven at a speed such that the width of the spaces 
between successive articles of the single layer is 
reduced to zero not later than at the discharge end of 30 
the aforementioned channel. The latter discharges two 
superimposed layers of articles into the upper end of a 
divergent chute which slopes downwardly toward the 
receiving end of the upper reach of an endless belt con- 
veyor serving to advance a multi-layer mass flow of arti- 35 
cles to a filter assembling machine. The chute includes 
walls which contact the articles of the top layer as well 
as the articles of the bottom layer. 
[0003] The patentees propose to accelerate succes- 
sive articles which leave the rotary conveyor in order to <o 
avoid damage from following articles. 
[0004] Acceleration of articles above the speed which 
is imparted thereto by the rotary conveyor is likely to 
result in damage to the articles. Furthermore, each and 
every article in the aforementioned channel is contacted 45 
by at least one belt, and the outer layers of articles in the 
divergent chute are contacted by fixed parts including a 
strip of sem'rflexible material and a so-called deadplate. 
All this is likely to affect the appearance and/or other 
desirable characteristics of the conveyed articles. so 

OBJECTS OF THE INVENTION 

[0005] An object of the invention is to provide a novel 
and improved method of converting a single layer of 55 
rod-shaped articles into a mass flow of two or more 
superimposed layers of articles. 
[0006] Another object of the invention is to provide a 




method which ensures the formation of a homogeneous 
mass flow of rod-shaped articles. 
[0007] A further object of the invention is to provide a 
method which ensures gentle treatment of rod-shaped 
articles which form the single layer and which form the 
mass flow as well of articles which advance from the 
path for the single layer toward the path for the mass 
flow. 

[0008] An additional object of the invention is to pro- 
vide a novel and improved method of converting a sin- 
gle layer of spaced apart rod-shaped articles of the 
tobacco processing industry into a mass flow of two or 
more superimposed layers. 

[0009] Still another object of the invention is to provide 
a novel and improved apparatus for the practice of the 
above outlined method. 

[0010] A further object of the invention is to provide 
the apparatus with novel and improved means for con- 
verting a single layer of spaced apart rod-shaped arti- 
cles into a mass flow. 

[001 1 ] Another object of the invention is to provide the 
above outlined apparatus with novel and improved 
means for reducing the kinetic energy of rod-shaped 
articles between the path for the single layer and the 
path for the mass flow. 

[0012] An additional object of the invention is to pro- 
vide the above outlined apparatus with novel and 
improved means for defining or establishing paths for 
advancement of rod-shaped articles away from the path 
for a single layer of articles. 

[001 3] Still another object of the invention is to provide 
a machine which embodies or which cooperates with 
the above outlined apparatus. 

SUMMARY OF THE INVENTION 

[0014] One feature of the present invention resides in 
the provision of an apparatus for converting a series of 
successive discrete elongated articles (such as rod- 
shaped articles of the tobacco processing industry) into 
a multiple-layer mass flow of superimposed articles. 
The improved apparatus comprises a first conveyor 
having means for advancing successive articles of the 
series transversely of their length (i.e., sideways) along 
a first path toward a transfer station, means for diverting 
successive pluralities of articles (e.g., successive 
groups each of which comprises three articles) of the 
series arriving at the transfer station into a plurality of 
different second paths, means for intercepting succes- 
sive pluralities of diverted articles including an at least 
partially concave surface extending across one or more 
second paths and establishing (either alone or in combi- 
nation with at least one other component of the appara- 
tus) a collecting chamber wherein the intercepted 
articles gather next to and are superimposed upon each 
other, and at least one second conveyor having means 
for withdrawing from the chamber an at least substan- 
tially continuous flow of superimposed articles. 
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[001 5] The first conveyor can constitute or resemble a 
drum which is rotatable abot an axis extending in at 
least substantial parallelism with the articles in the first 
path. The advancing means can include an array of 
receptacles (e.g., in the form of flutes machined into or 5 
otherwise formed in the peripheral surface of the drum) 
which circulate about the axis of the first conveyor along 
the first path in response to rotation of the first conveyor. 
The first path is or can be a partly circular path and at 
least one of the plurality of different second paths is or 10 
can be at least substantially tangential to the partly cir- 
cular path. 

[0016] The diverting means can include means for 
expelling successive pluralities of articles from the first 
path into the plurality of different second paths. The 75 
expelling means is or can be connected to (e.g., made 
of one piece with) the intercepting means. It is possible 
to provide the diverting means with a convex surface 
which merges gradually into the at least partially con- 
cave surface. 20 
[001 7] The apparatus can comprise pneumatic means 
and/or mechanical means for attracting or for urging the 
articles of the series of articles to or against the advanc- 
ing means along the first path. 

[001 8] The withdrawing means of the at least one sec- 25 
ond conveyor can comprise at least one endless flexible 
element (e.g., a belt or chain) having an elongated 
reach which carries the flow of superimposed articles 
leaving the collecting chamber. 

[0019] The first conveyor can be disposed at a first 30 
level, and the collecting chamber can be disposed at a 
second level below the first level. The withdrawing 
means is preferably disposed at a third level at feast 
close to the second level. 

[0020] The apparatus preferably further comprises a 35 
variable-speed prime mover (e.g., an electric motor) for 
the at least one second conveyor, means for monitoring 
the frequency of advancement of successive articles of 
the series along a selected portion of the first path, and 
means for varying the speed of the prime mover as a 40 
function of the monitored frequency. 
[0021 ] The at least one partially concave surface can 
constitute a friction surface which decelerates (i.e., 
reduces the kinetic energy of) successive pluralities of 
articles on their way into the collecting chamber. 45 
[0022] The apparatus can also comprise means for 
monitoring the height of the flow of superimposed arti- 
cles on the at least one second conveyor. 
[0023] The first conveyor can be provided with a con- 
vex surface which extends along the first path, and the so 
diverting means can be provided with a surface which is 
disposed at the transfer station and establishes for suc- 
cessive pluralities of articles a further path merging into 
the first path as well as into a path which is defined by 
the at least partially concave surface. 55 
[0024] The advancing means can include suction 
ports which are provided on the first conveyor. 
[0025] Another feature of the invention resides in the 



provision of a method of converting a series of succes- 
sive discrete elongated rod-shaped articles into a mass 
flow of superimposed layers of articles. The method 
comprises the steps of advancing successive articles of 
the series transversely of their length along a first path 
toward a transfer station, diverting successive pluralities 
of articles of the series from the first path into a plurality 
of different second paths, intercepting successive plu- 
ralities of diverted articles including positioning an at 
least partially concave surface across at least one of the 
second paths, gathering successive intercepted articles 
into a supply of superimposed articles, and drawing a 
continuous mass flow of superimposed articles from the 
supply. 

[0026] The first path can include a substantially circu- 
lar portion and at least one of the plurality of different 
second paths is or can be at least substantially tangen- 
tial to the substantially circular portion of the first path. 
[0027] The second paths are preferably oriented or 
distributed in such a way that they deliver articles to dif- 
ferent portions of the supply. 

[0028] The at least partially concave surface is posi- 
tioned and configurated to reduce the kinetic energy of 
articles arriving along at least one second path. For 
example, the kinetic energy of articles arriving along the 
at least one second path can be reduced as a result of 
fractional engagement with the at least partially concave 
surface. 

[0029] The articles can constitute rod-shaped articles 
of the tobacco processing industry such as plain or filter 
cigarettes, cigars or cigarillos and/or filter rod sections. 
[0030] The first path preferably slopes downwardly at 
the transfer station, the second paths can slope down- 
wardly toward the at least partially concave surface, and 
the at least partially concave surface can slope down- 
wardly toward the supply of superimposed articles. 
[0031] The novel features which are considered as 
characteristic of the method and apparatus are set forth 
in particular in the appended claims. The improved 
method itself, however, together with additional features 
and advantages thereof, will be best understood upon 
perusal of the following detailed description of certain 
presently preferred embodiments of the improved appa- 
ratus with reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] 

FIG. 1 is a partly schematic side elevational view of 
an apparatus which can be utilized for the practice 
of the improved method and embodies one pres- 
ently preferred form of the invention; and 
FIG. 2 is an enlarged view of a detail in the appara- 
tus of FIG. 1 , showing the construction of the first 
conveyor and of the member which diverts succes- 
sive pluralities of rod-shaped articles from the 
advancing means of the first conveyor toward the 
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concave surface of the intercepting member. 
DESCRIPTION OF PREFERRED EMBODIMENTS 

[0033] FIG. 1 shows an apparatus which is used to s 
convert a series of successive discrete elongated rod- 
shaped articles 1 into a continuous mass flow 2. Suc- 
cessive articles 1 of the series are advanced along a cir- 
cular first path defined by an array of equidistant 
receptacles or advancing means 4 which orbit about the io 
horizontal axis 18 of a rotary drum-shaped first con- 
veyor 3 when the conveyor is driven to rotate in the 
direction of arrow A. The illustrated receptacles 4 are 
elongated flutes which are machined into or otherwise 
formed in the peripheral surface of the conveyor 3. The is 
articles 1 are advanced sideways, i.e., transversely of 
their length, along the first path on the conveyor 3 as 
well during further transport toward and into the mass 
flow 2. 

[0034] The flutes 4 advance successive articles 1 of 20 
the series of articles in the first path toward a transfer 
station 6 at which successive pluralities or groups of 
three articles 1a, 1b, 1c each are diverted into discrete 
(different or separate) second paths 8, 9 and 11, 
respectively. At least one of the three second paths 8, 9 2s 
and 1 1 is at least substantially tangential to the adjacent 
portion of the first path (extending along the peripheral 
surface of the conveyor 1). 

[0035] The articles 1 a to 1 c of each successive plural- 
ity or group are diverted in part by at least one tongue- 30 
like diverting member 7 which extends into a circumfer- 
entially complete groove 33 in the peripheral surface of 
the conveyor 3. The articles 1 which advance at the 
transfer station 6 move along the adjacent slightly con- 
vex surface 19 of the diverting member 7 which pre- 35 
vents the articles from advancing beyond the second 
path 8 on their way toward the concave friction surface 
13 which extends across at least one of the paths 8, 9, 
1 1 and is provided on a stationary intercepting member 
12. The illustrated intercepting member is connected to 40 
(e.g., of one piece with) the diverting member 7, and its 
concave surface 13 establishes a collecting chamber 14 
which gathers the intercepted and decelerated articles 
1 to form a supply of superimposed parallel articles. 
[0036] The apparatus further comprises a second as 
conveyor 16 including one or more endless flexible ele- 
ments 17 (such as belts or chains) serving as a means 
for withdrawing from the supply of superimposed arti- 
cles 1 in the chamber 1 4 an at least substantially contin- 
uous and uniform mass flow 2 for transport in the so 
direction of arrow B. The mass flow 2 is advanced by the 
substantially horizontal upper reach or stretch 22 of the 
endless flexible element 17. 

[0037] The level of the uppermost layer of parallel arti- 
cles 1 in the mass flow 2 is monitored by a pivotable ss 
sensor lever or arm 27 which can generate signals or 
which can initiate the generation of signals serving to 
regulate the ratio of speeds of the conveyors 3 and 16 




when the detected level departs from a desired opti- 
mum level. In addition to or in lieu of such function, the 
lever or arm 27 can serve as a means for smoothing the 
upper side of the mass flow 2 on the conveyor 1 6. 
[0038] A further monitoring device 24 (e.g. , a photoe- 
lectric detector) is installed adjacent a portion of the first 
path at the twelve o'clock position of the conveyor 3 to 
vary, at 26, the speed of a variable-speed prime mover 
23 for the conveyor 16 when the frequency of advance- 
ment of successive articles 1 past the device 24 is too 
high or too low, for example, when the chamber 14 con- 
tains an excessive or an insufficient supply of parallel 
rod-shaped articles. 

[0039] The path which is defined by the convex sur- 
face 19 of the diverting or deflecting member 7 merges 
gradually into the first path defined by the conveyor 3 as 
well as into the additional path which is defined by the 
concave surface 13 of the intercepting member 12. 
[0040] It will be noted that, in the illustrated apparatus, 
the conveyor 3 is located at a first level, that the concave 
surface 13 is disposed at a second level below the first 
level, and that the mass flow 2 leaving the chamber 14 
is located at a third level which is close to or coincides 
with the second level. The first path which is defined by 
the conveyor 3 slopes downwardly toward the transfer 
station 6, the second paths 8, 9 and 1 1 slope down- 
wardly toward the concave surface 13, and the surface 
13 slopes downwardly toward the level of the upper 
reach 22 of the endless flexible element 1 7 of the con- 
veyor 16. 

[0041] The aforedescribed staggered transfer of plu- 
ralities of articles (1a, 1b, 1c) along different second 
paths 8, 9 and 1 1 ensures that the diverted articles 1 
are spread out or fanned out into different portions of 
the chamber 1 4, i.e., into different portions of the supply 
of superimposed articles 1 in the chamber. Such mode 
of feeding articles into the chamber 14 ensures the for- 
mation of a homogeneous supply of articles upstream 
of the upper reach 22 of the element 1 7 so that the latter 
can draw a homogeneous mass flow 2 toward a 
processing station, e.g., into a filter tipping machine if 
the articles 1 are plain cigarettes, cigars or cigarillos or 
filter rod sections of unit length or multiple unit length. 
[0042] The concave surface 1 3 is or can constitute a 
friction surface which reduces the kinetic energy of arti- 
cles 1 coming in direct contact with the intercepting 
member 12. The concave surface 13 cooperates with 
the surface 19 and with the pneumatic system in the 
conveyor 3 to ensure that the diverted articles as well as 
the diverted.and intercepted articles penetrate into the 
lower strata of the articles which form the supply of 
superimposed parallel articles in the chamber 14. The 
height X 1 of the supply of articles 1 in the chamber 14 
adjacent the concave surface 13 can equal or at least 
approximate the height X of the mass flow 2 on the 
upper reach 22 of the endless flexible element 17 form- 
ing part of the second conveyor 16. The articles (1c) 
advancing along the leftmost second path 11 are 
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directed into a loose zone within the chamber 14, 
namely into a zone to the left of the layers of articles (1a, 
1b) which were caused to advance along the paths 8 
and 9 directly along the concave surface 13. The loose 
zone in the chamber 1 4 can be said to constitute a wave 5 
hole and is desirable because this ensures the forma- 
tion of a supply of parallel articles 1 having a height 
which is sufficient to enable the conveyor 16 to withdraw 
from the chamber 1 4 an at least substantially uniform or 
homogeneous mass flow 2 having the desired height X. w 
[0043] FIG. 2 illustrates the manner in which the con- 
veyor 3 establishes several second paths 8, 9 and 1 1 
which make oblique angles with each other, and the 
manner in which the conveyor 3 cooperates with the 
member 12 to ensure the aforediscussed reduction of 15 
kinetic energy of articles 1 advancing toward and into 
the chamber 14. Each flute 4 of the conveyor 3 is pro- 
vided with at least one suction port 21 which, in turn, 
communicates with one of three axiaily parallel chan- 
nels 28 provided in the body of the conveyor 3. Each 20 
channel 28 extends to one end face of the conveyor 3 
and communicates, during a predetermined part of 
each revolution of the conveyor 3, with one of three 
arcuate suction channels 29 provided in a stationary 
valve plate 31. The grooved or channeled side of the 25 
valve plate 31 is in sealing engagement with the adja- 
cent end face of the conveyor 3. 
[0044] Three successive suction ports 21a, 21b, 21c 
in the body of the conveyor 3 communicate with three 
different grooves 29a, 29b, 29c of the valve plate 31 , at 30 
least while the articles 1 are caused to advance along 
that portion of their first path which is adjacent the trans- 
fer station 6. This ensures that the article 1c of each plu- 
rality or group of articles is no longer attracted to the 
surface bounding the respective flute 4 and advances 35 
along the path 1 1 while the articles 1 b, 1 c continue to be 
held in their flutes by suction, and that the article 1a of 
each plurality or group of articles continues to be 
attracted to the conveyor 3 while the preceding article 
1 b is already in the process of advancing along its path 40 
9. 

[0045] The valve plate 31 is further provided with stag- 
gered aerating holes or bores 32a, 32b, 32c which 
respectively admit air into the oncoming channels 28a, 
28b, 28c to thus ensure that the articles 1a, 1b, 1c of 45 
successive pluralities or groups are no longer attracted 
to the conveyor 3 so that they are even more likely to 
enter the respective paths 8, 9 and 1 1 , namely with 
assistance from centrifugal force. 

[0046] The manner in which a rotary drum-shaped so 
conveyor can pneumatically attract rod-shaped articles 
during advancement along an arcuate path is fully dis- 
closed and shown, for example, in U.S. Pat. No. 
3,664,891 granted May 23, 1972 to Schubert et al. for 
"Apparatus for assembling rows of rod-shaped articles", ss 
To the extent that it contributes to the understanding of 
the present invention, the disclosure of the patent to 
Schubert et al. is incorporated herein by reference. 



[0047] The conveyor 3 can form part of or can receive 
rod-shaped articles from a cigarette rod making 
machine such as the cigarette maker known as PRO- 
TOS. Alternatively, the conveyor 3 can form part of or 
can receive rod-shaped articles from a filter tipping 
machine, e.g., a machine known as MAX, or from a filter 
rod making machine such as that known as KDF. 
[0048] The conveyor 1 6 can deliver the mass flow 2 to 
a packing machine, e.g., a machine known as COM- 
PAS, by way of a transfer system of the type known as 
RESY or of the type known as COMFLEX. Alternatively, 
the conveyor 1 6 can be utilized to deliver a mass flow of 
filter rod sections to a feeding system such as that 
known as FILTROMAT. 

[0049] The aforementioned machines (PROTOS, 
MAX, KDF and COMPAS) as well as the aforemen- 
tioned systems (RESY, COMFLEX and FILTROMAT) 
are distributed by the assignee of the present applica- 
tion. 

[0050] An important advantage of the improved 
method and apparatus is that one can dispense with a 
top belt, such as that shown in U.S. Pat. No. 4,938,340, 
for reliable conversion of a single layer of spaced-apart 
discrete rod -shaped articles into a homogeneous mass 
flow. Furthermore, the improved apparatus is simple 
and compact and does not affect the quality of articles 
on their way from the conveyor 3 onto the conveyor 16. 
Still further, the concave surface 13 reduces the kinetic 
energy of oncoming articles to such an extent that the 
articles continue to move transversely of their length 
and form a stack of parallel articles in the chamber 1 4 at 
the receiving end of the upper reach 22 of the endless 
flexible element 17. Moreover, the speed of the con- 
veyor 1 6 can be accurately synchronized with the speed 
of the conveyor 3 (to produce a mass flow 2 of desired 
height) in a simple and inexpensive but reliable manner. 
[0051] The number of second paths can be reduced 
to less than three or increased to more than three with- 
out departing from the spirit of the invention. 
[0052] Without further analysis, the foregoing will so 
fully reveal the gist of the present invention that others 
can, by applying current knowledge, readily adapt it for 
various applications without omitting features that, from 
the standpoint of prior art, fairly constitute essential 
characteristics of the generic and specific aspects of the 
above outlined contribution to the art and, therefore, 
such adaptations should and are intended to be com- 
prehended within the meaning and range of equiva- 
lence of the appended claims. 

Claims 

1. Apparatus for converting a series of discrete elon- 
gated rod-shaped articles (1) of the tobacco 
processing industry which are advanced by a rotary 
conveyor (3) into a mass flow (2) of superimposed 
layers of articles (1) which are transported by a sec- 
ond conveyor (16), characterised in that the rotary 
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conveyor (3) is provided with equidistant recepta- 
cles (4) for advancement of successive discrete 
articles (1) transversely of their length along a first 
path toward a transfer station (6), by the provision of 
means (7, 21) for diverting successive pluralities of 5 
articles (1 a, 1 b, 1 c) of the series of articles (1 ) arriv- 
ing at the transfer station (6) into a plurality of differ- 
ent second paths (8, 9, 11), by the provision of 
means (12) for intercepting successive pluralities 
(1a, 1b t 1c) of diverted articles (1) including an at 70 
least partially concave surface (13) extending 
across at least one (8) of the second paths (8, 9, 
11) and establishing a collecting chamber (14) 
wherein the intercepted articles (1) gather next to 
and are superimposed upon each other, and in that 75 
the second conveyor (16) comprises means (17, 
22) for withdrawing from the chamber (14) an at 
least substantially continuous flow (2) of superim- 
posed articles (1). 

20 

2. Apparatus according to Claim 1, characterised in 
that the rotary conveyor (3) is rotatable about an 
axis (18) which is at least substantially parallel to 
the articles (1 ) in the first path and in that the recep- 
tacles (4) circulate about the axis (1 8) of the rotary 25 
conveyor (3) along the first path in response to rota- 
tion of the rotary conveyor (3). 

3. Apparatus according to Claim 1 and/or 2, charac- 
terized in that the first path is a partly circular path 30 
and at least one of the different second paths (8, 9, 

11) is substantially tangential to the partly circular 
first path. 

4. Apparatus according to at least one of Claims 1 to 35 
3, characterised in that the diverting means (7, 21) 
includes means (19, 21) for expelling successive 
pluralities (1a, 1b, 1c) of articles (1) from the first 
path into the plurality of different second paths (8, 9, 

11). 40 



that the means (21, 29) for pneumatically attacting 
the articles (1) includes suction ports (21a, 21b, 
21c) provided in the receptacles (4) and means 
(29a, 29b, 29c) for withdrawing air from the ports 
(21a, 21b, 21c) during different stages of advance- 
ment of successive articles (1a. 1b, 1c) along the 
first path so that each article (1) of a plurality of arti- 
cles (1a, 1b, 1c) is released into the respective sec- 
ond path (8. 9, 11) from a different portion of the 
first path. 

9. Apparatus according to one or more preceding 
Claims, characterised in that the rotary conveyor (3) 
is disposed at a first level, in that the collecting 
chamber (14) is disposed at a second level beneath 
the first level, and in that the withdrawing means 
(1 7, 22) is disposed at a third level at least close to 
the second level. 

10. Apparatus according to one or more preceding 
Claims, characterised by the provision of a variable- 
speed prime mover (23) for teh second conveyor 
(16), by the provision of means (24) for monitoring 
the frequency of advancement of successive arti- 
cles (1) of the series along a portion of the first path, 
and by the provision of means (26) for varying the 
speed of the prime mover (23) as a function of the 
monitored frequency. 

11. Apparatus according to one or more preceding 
Claims, characterised in that the at least partially 
concave surface (13) is a friction surface which 
decelerates at least one article (1a) of each plurality 
of articles (1a, 1b, 1c) on their way into the collect- 
ing chamber (14). 

12. Apparatus according to one or more preceding 
Claims, characterised by the provision of means 
(27) for monitoring the height (X) of the flow (2) on 
the second conveyor (16). 



5. Apparatus according to Claim 4, characterised in 
that the diverting means (7, 21) includes a portion 
(7, 19) which is connected with the intercepting 
means (12). 

6. Apparatus according to one or more preceding 
Claims, characterised in that the diverting means 
(7, 21) includes a convex surface (19) merging into 
the at least partially concave surface (13). 

7. Apparatus according to one or more preceding 
Claims, characterised in that the diverting means 
(7, 21) includes means (21) for pneumatically 
attracting the articles (1) of the series of articles to 
the receptacles (4) only along the first path. 

8. Apparatus according to Claim 7, characterised in 



13. Apparatus according to one or more preceding 
Claims, characterised in that the rotary conveyor (3) 
has a convex peripheral surface extending along 

45 the first path and in that the diverting means (7, 21 ) 
has a surface (19) disposed at the transfer station 
(6) and establishing for successive pluralities (1a, 
1b, 1c) of articles (1) a further path merging gradu- 
ally into the first path and into a path defined by the 

so at least partially concave surface (13). 

14. Apparatus according to one or more preceding 
Claims, characterised in that the receptacles (4) of 
the rotary conveyor (3) communicate with suction 

55 ports (21) provided in the rotary conveyor (3). 

15. A method of converting a series of successive dis- 
crete elongated rod-shaped articles (1) of the 
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tobacco processing industry into a mass flow (2) of 
superimposed articles (1). characterised by 
advancing successive articles (1) of the series 
transversely of their length by a rotary conveyor (3) 
along a first path toward a transfer station (6), by s 
diverting successive pluralities (1a, 1b, 1c) of arti- 
cles (1) of the series from the first path into a plural- 
ity of different second paths (8, 9, 11), by 
intercepting successive pluralities (1a, 1b, 1c) of 
diverted articles (1 ) including positioning an at least w 
partially concave surface (13) across at least one 
(8) of the second paths (8, 9, 11), by gathering the 
intercepted articles (1) into a supply (in 14) of 
superimposed articles (1), and by drawing (by 16) a 
continuous mass flow (2) of superimposed articles 75 
(1) from the supply (in 14). 

1 6. Method according to Claim 15, characterised in that 
the first path includes a substantially circular por- 
tion and in that at least one of the plurality of differ- 20 
ent second paths (8, 9, 1 1) is at least substantially 
tangential to the circular portion of the first path. 

17. Method according to Claim 15 or 16, characterised 

in that the second paths (8, 9, 1 1) are oriented to 25 
deliver articles (1) to different portions of the supply 2. 
(in 14) of superimposed articles (1). 

18. Method according to one or more Claims 15 to 17, 
characterised in that the at least partially concave 30 
surface (13) is configurated and positioned to 
reduce the kinetic energy of at least some (1a) of 
the articles (1a, 1b, 1c) arriving along the second 
paths (8, 9, 1 1) as a result of frictional engagement 
between the at least partially concave surface (1 3) 35 3. 
and the articles (1a). 

19. Method according to one or more Claims 15 to 18, 
characterised in that the rod-shaped articles (1) are 
plain or filter cigarettes, cigars or cigarillos and/or 40 
filter rod sections. 

4. 

20. Method according to one or more Claims 15 to 19, 
characterised in that the first path slopes down- 
wardly at the transfer station (6), that the second 45 
paths (8, 9, 11) slope downwardly toward the at 
least partially concave surface (13), and in that the 

at least partially concave surface (1 3) slopes down- 
wardly toward the supply (in 14) of superimposed 
articles (1). so 5. 

Patentanspruche 

1 . Vorrichtung zum FOrdern einer Serie von einzelnen, 

langlichen und stabfOrmigen Gegenstanden (1) der 55 6. 
Tabakverarbeitenden Industrie, die mittels eines 
drehbaren Ffirderers (3) in einen Mengenstrom (2) 
aus ubereinanderliegenden Schichten von Gegen- 



standen (1) bewegt und die mittels eines zweiten 
Fdrderers (16) transportiert werden, dadurch 
gekennzeichnet, dass der drehbare FOrderer (3) in 
gleichen AbstSnden FScher (4) aufweist, urn nach- 
einander angeordnete einzelne Gegenstande (1) 
quer zu ihrer Lange entlang eines ersten Weges 
gegen eine Uebergabestation (6) zu bewegen, mit 
Mitteln (7,21) zum Umienken aufeinanderfolgender 
Mengen von Gegenstanden (1a, 1b, 1c) einer Serie 
von Gegenstanden (1), die bei einer Uebergabesta- 
tion (6) in einer Mehrzahl von unterschiedlichen 
zweiten Wegen (8, 9, 11) ankommen, mit Mitteln 

(12) zum Abscheiden aufeinanderfolgender Men- 
gen (1a, 1b, 1c) umgelenkter Gegenstande (1), die 
eine wenigstens bereichsweise konkave Fiache 

(13) aufweisen, die sich entlang wenigstens eines 
(8) der zweiten Wege (8, 9, 11) erstreckt und eine 
Sammelkammer (14) bildet, wobei die abgeschie- 
denen Gegenstande (1) beieinander und uberein- 
ander angeordnet sind, und dass der zweite 
Fflrderer (16) Mittel (17, 22) aufweist, urn aus der 
Sammelkammer (14) einen im wesentlichen konti- 
nuierlichen Fluss (2) aus ubereinander angeordne- 
ten Gegenstanden (1) zu entnehmen. 

Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, dass der drehbare FOrderer (3) urn eine 
Achse (18) drehbar ist, die im wesentlichen parallel 
ist zu den Gegenstanden (1) des ersten Weges und 
dass die Facher (4) aufgrund der Drehung des 
drehbaren Fflrderers (3) sich entlang eines ersten 
Weges urn die Achse (1 8) des drehbaren FOrderers 
(3) bewegen. 

Vorrichtung nach Anspruch 1 und/oder 2, dadurch 
gekennzeichnet, dass der erste Weg teilweise 
kreisfCrmig ist und dass wenigstens einer der 
unterschiedlichen zweiten Wege (8, 9, 11) im 
wesentlichen tangential ist zum teilweise kreisfGr- 
migen ersten Weg. 

Vorrichtung nach wenigstens einem der Anspruche 
1 bis 3, dadurch gekennzeichnet, dass die Umlenk- 
mittel (7, 21) Mittel (19, 21) aufweisen, urn aufein- 
anderfolgende Mengen (1a, 1b, 1c) von 
Gegenstanden (1) vom ersten Weg in die mehreren 
unterschiedlichen zweiten Wege (8, 9, 1 1) abzulen- 
ken. 

Vorrichtung nach Anspruch 4, dadurch gekenn- 
zeichnet, dass die Umlenkmittel (7, 21) einen Teil 
(7,19) aufweisen, welcher mit den abscheidenden 
Mitteln (12) verbunden ist. 

Vorrichtung nach einem oder mehreren der voraus- 
gehenden Anspruche, dadurch gekennzeichnet, 
dass die Umlenkmittel (7, 21) eine konvexe Fiache 
(19) aufweisen, welche an die wenigstens teilweise 
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konkave Fiache (13) anschliesst 

7. Vorrichtung nach einem oder mehreren der voraus- 
gehenden AnsprQche, dadurch gekennzeichnet, 
dass die Umlenkmittel (7, 21) Mittel (21) aufweisen, 5 
um die Gegenstande (1) der Serie der Gegen- 
stande ausschliesslich entlang des ersten Weges 
pneumatisch an die Facher (4) anzuziehen. 

8. Vorrichtung nach Anspruch 7, dadurch gekenn- io 
zeichnet, dass die Mittel zum pneumatischen 
Anziehen der Gegenstande (1) SaugOffnungen 
(21a, 21b, 21c) aufweisen, die in den Fachern (4) 
angeordnet sind, und Mittel (29a, 29b, 29c) vorge- 
sehen sind, um w&hrend unterschiedlichen Bewe- 15 
gungsabschnitten aufeinander folgender Artikel 
(1a. 1b, 1c) entlang des ersten Weges Luft aus den 
SaugOffnungen abzuziehen, sodass jeder Artikel 

(1) einer Mehrzahl von Artikeln (1a, 1b, 1c) aus 
unterschiedlichen Abschnitten des ersten Weges in 20 
einen entsprechenden zweiten Weg (8, 9, 11) frei- 
gegeben wind. 

9. Vorrichtung nach einem der vorhergehenden 
AnsprQche, dadurch gekennzeichnet, dass der 25 
drehbare FOrderer (1) auf einem ersten Niveau 
angeordnet ist, dass die Sammelkammer (14) auf 
einen zweiten Niveau unterhalb des ersten Niveaus 
angeordnet ist und dass die Abtransportmittel (17, 

22) auf einen dritten Niveau wenigstens nahe des 30 
zweiten Niveaus angeordnet sind. 

10. Vorrichtung nach einem der vorhergehenden 
AnsprQche, dadurch gekennzeichnet, dass fur den 
zweiten FGrderer (16) ein geschwindigkeitsvaria- 35 
bier erster Antrieb (23) vorgesehen ist, dass Mittel 
(24) zum Uberwachen der Fdrderfrequenz aufein- 
ander folgender Gegenstande (1) der Serie entlang 
eines Abschnittes des ersten Weges und dass Mit- 
tel (26) vorgesehen sind, um die Geschwindigkeit 40 
des ersten Antriebs (23) als eine Funktion der Qber- 
wachten Frequenz zu andern. 

1 1 . Vorrichtung nach einem oder mehreren der voraus- 
gehenden AnsprQche, dadurch gekennzeichnet, 45 
dass die wenigstens bereichsweise konkrave Fia- 
che (13) eine Reibungsfiache ist, welche wenig- 
stens einen Gegenstand (1a) jeder 
Gegenstandsmenge (1a, 1b, 1c) auf seinem Weg in 

die Sammelkammer (1 4)bremst. so 

12. Vorrichtung nach einem oder mehreren der voraus- 
gehenden AnsprQche, dadurch gekennzeichnet. 
dass Mittel (27) vorgesehen sind, um die HOhe (X) 
des Flusses (2) auf dem zweiten FCrderer (16) zu 55 
Qberprufen. 

13. Vorrichtung nach einem oder mehreren der voraus- 




gehenden AnsprQche, dadurch gekennzeichnet, 
dass der drehbare FOrderer (3) eine konvexe peri- 
phere Fiache aufweist, die sich entlang des ersten 
Weges erstreckt und dass die Umlenkmittel (7, 21) 
eine Fiache (19) aufweisen, die bei der Uebergabe- 
station (6) angeordnet ist und die fur aufeinander- 
folgende Mengen (1a, 1b, 1c) von Gegenstanden 
(1) einen weiteren Weg bilden der allmahlich in den 
ersten Weg und in einen Weg Qbergeht, der durch 
die wenigstens teilweise konkrave Fiache (13) 
gebildet wird. 

14. Vorrichtung nach einem oder mehreren der voraus- 
gehenden AnsprQche, dadurch gekennzeichnet, 
dass die Facher (4) des drehbaren FOrderers (3) 
mit den SaugGffnungen verbunden sind, welchen 
im drehbaren Fdrder (3) angeordnet sind. 

15. Verfahren zum Ftirdern einer Serie aufeinander fol- 
gender einzelner und stabfflrmiger Gegenstande 
(1) der Tabakverarbeitenden Industrie in einen 
Mengenstrom (2) aus Qbereinander liegender 
Gegenstande (1), dadurch gekennzeichnet, dass 
aufeinander folgende Gegenstande (1) der Serie 
quer zu ihrer Lange mit einem drehbaren FOrderer 
(3) entlang eines ersten Weges gegen eine Ueber- 
gabestation (6) bewegt werden, dass aufeinander 
folgende Mengen (1a, 1b, 1c) von Gegenstanden 
(1) der Serie von einem ersten Weg in eine Mehr- 
zahl von unterschiedlichen zweiten Wegen (8, 9, 
11) umgelenkt werden, dass aufeinander folgende 
Mengen (1a, 1b, 1c) der umgelenkten Gegen- 
stande (1) an wenigstens einer teilweise konkraven 
Fiache (13) entlang wenigstens eines (8) der zwei- 
ten Wege (8, 9, 11) abgeschieden werden, wobei 
die abgeschiedenen Gegenstande (1) zu einem 
Zufluss (bei 14) von Qbereinander angeordneten 
Gegenstanden (1) gesammelt werden, und wobei 
ein kontinuierlicher Mengenstrom (2) von Qberein- 
ander angeordneten Artikeln (1) vom Zufluss (bei 
14) abgezogen wird. 

16. Verfahren nach Anspruch 15, dadurch gekenn- 
zeichnet, dass der erste Weg einen im wesentli- 
chen kreisfOrmigen Bereich aufweist und dass 
wenigstens einer der mehreren unterschiedlichen 
zweiten Wege (8, 9, 1 1) im wesentlichen tangenzial 
zum kreisfOrmigen Bereich des ersten Weges ist. 

17. Verfahren nach Anspruch 15 oder 16, dadurch 
gekennzeichnet, dass die zweiten Wege (8, 9, 11) 
so ausgerichtet sind, dass Gegenstande (1) zu 
unterschiedlichen Bereichen des Zuflusses (bei 14) 
aus Qbereinander angeordneten Gegenstanden (1) 
abgegeben werden. 

18. Verfahren nach einem oder mehreren der AnsprQ- 
che 15 bis 17, dadurch gekennzeichnet, dass die 
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wenigstens bereichsweise konRrave Flache (13) so 
ausgebildet und angeordnet ist, dass die kinetische 
Energie wenigstens einiger (1a) der Gegenstande 
(1a, 1b, 1c) als Resultat einer Reibung zwischen 
der wenigstens bereichsweise konkraven Flache 5 
(13) und der Gegenstande (1a) entlang der zweiten 3. 
Wege (8, 9, 1 1) reduziert ist. 



19. Verfahren nach einem Oder mehreren der Anspru- 
che 15 bis 18, dadurch gekennzeichnet, dass die 
stabfOrmigen Gegenstande (1) filterlose Zigaretten 
Oder Filterzigaretten, Zigarren oder Zigarillos 
und/oder Filterstababschnitte sind. 



Revendications 

1. Dispositif pour convertir une serie d'articles allon- 
ges separes en forme de tiges (1) de I'industrie de 
transformation du tabac, qu'un transporteur rotatif 
(3) fait avancer, en un flux massique (2) de couches 
superposees d'articles (1), qui sont transportees 
par un second transporteur (16), caracterise en ce 
que le transporteur rotatif (3) comporte des recep- 
tacles 6quidistants (4) pour faire avancer des arti- 
cles separes successifs (1) dans une direction 
transversale a leur longueur, le long d'un premier 
trajet dirige vers un poste de transfert (6), en ce qu'il 
est prevu des moyens (7, 21) pour devier des 
ensembles successifs d'articles (1a, 1b, 1c) de la 
serie d'articles (1), arrivant au poste de transfert 
(6), sur une plurality de seconds trajets differents 
(8. 9, 11), en ce qu'il est prevu des moyens (12) 
pour intercepter des ensembles successifs (1a, 1b, 
1c) d'articles devies (1), comprenant une surface 
au moins partiellement concave (13) s'&endant en 
travers d'au moins Tun (8) des seconds trajets (8, 9, 
11) et etablissant une chambre collectrice (14), 
dans laquelle les articles intercepts (1) se regrou- 
pent les uns avec les autres et sont superposes les 
uns aux autres, et en ce que le second transporteur 
(16) comprend des moyens (17, 22) pour extraire 
de la chambre (14) un flux au moins sensiblement 
continu (2) d'articles superposes (1). 

2. Dispositif selon la revendication 1 , caracterise en 
ce que le transporteur rotatif (3) peut tourner autour 
d'un axe (18) qui est parallele, au moins sensible- 
ment, aux articles (1) situes dans le premier trajet 
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20. Verfahren nach einem Oder mehreren der Anspru 
che 15 bis 19, dadurch gekennzeichnet, dass der 
erste Weg bei der Uebergabestation (6) nach unten 
geneigt ist, dass die zweiten Wege (8, 9, 11) nach 
unten gegen die wenigstens bereichsweise kon- 
krave Flache (13) geneigt sind, und dass die wenig- 20 
stens bereichsweise konkrave Flache (13) nach 
unten gegen den Zufluss (bei 14) der Qbereinander 
angeordnet en Artikel (1) geneigt ist. 



et en ce que les receptacles (4) circulent autour de 
I'axe (18) du transporteur rotatif (3) le long du pre- 
mier trajet suite a la rotation du transporteur rotatif 

(3). 

Dispositif selon la revendication 1 et/ou 2, caracte- 
rise en ce que le premier trajet est un trajet partiel- 
lement circulaire et I'un au moins des seconds 
trajets differents (8, 9, 1 1) est sensiblement tangent 
au premier trajet partiellement circulaire. 

Dispositif selon au moins Tune des revendications 1 
a 3, caracterise en ce que les moyens de deviation 
(7, 21) comprennent des moyens (19, 21) pour 
ejecter des ensembles successifs (1a, 1b, 1c) 
d'articles (1) du premier trajet pour les introduce 
dans la pluralite de seconds trajets differents (8, 9, 
11). 

Dispositif selon la revendication 4, caracterise en 
ce que les moyens de deviation (7, 21) compren- 
nent une partie (7, 19) qui est raccordee aux 
moyens d'interception (12). 



25 6. Dispositif selon une ou plusieurs des revendica- 
tions prec6dentes, caracterise en ce que les 
moyens de deviation (7, 21) comprennent une sur- 
face convexe (19) qui se prolonge par la surface au 
moins partiellement concave (13). 

30 

7. Dispositif selon une ou plusieurs des revendica- 
tions prec£dentes, caracterise en ce que les 
moyens de deviation (7, 21) comprennent des 
moyens (21) pour realiser une attraction pneumati- 

35 que des articles (1) de la serie d'articles sur les 
receptacles (4), uniquement le long du premier tra- 
jet 

8. Dispositif selon la revendication 7, caracterise en 
40 ce que les moyens (21, 29) d'attraction pneumati- 

que des articles (1) comprennent des orifices 
d'aspiration (21a, 21b, 21c) pr£vus dans les recep- 
tacles (4) et des moyens (29a, 29b, 29c) pour 
extraire de I'air des orifices (21a, 21b, 21c) pendant 
45 des phases d'avance differentes d'articles succes- 
sifs (1a, 1b, 1c) le long du premier trajet, de sorte 
que chaque article (1) d'un ensemble d'articles (1a, 
1b, 1c) est libere dans le second trajet respectif (8, 
9, 1 1) depuis une partie differente du premier trajet. 

50 

9. Dispositif selon une ou plusieurs des revendica- 
tions precGdentes, caracterise en ce que le trans- 
porteur rotatif (3) est dispose a un premier niveau, 
en ce que la chambre collectrice (14) est disposee 

55 a un second niveau en dessous du premier niveau 
et en ce que les moyens d'extraction (17, 22) sont 
disposes a un troisieme niveau, au moins proche 
du second niveau. 
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10. Dispositif selon une ou plusieursdes revendica- 
tions prec6dentes, caracterise en ce qu'il est prevu 
une machine motrice (23) k vitesse variable pour ie 
second transporter (16), en ce qu'il est pr6vu des 
moyens (24) pour contrdler la frequence d'avance 5 
d'articles successifs (1) de la s£rie le long d une 
partie du premier trajet, et en ce qu'il est pr6vu des 
moyens (26) pour modifier la vitesse de la machine 
motrice (23) en fonction de la frequence contrGiee. 

10 

11. Dispositif selon une ou plusieurs des revendica- 
tions pr6c6dentes, caracterise en ce que la surface 
au moins partiellement concave (13) est une sur- 
face de friction qui d6ceiere au moins un article (1a) 

de chaque ensemble d'articles (1a, 1b, 1c) sur le 15 
trajet qui les m&ne dans la chambre collectrice (1 4). 

12. Dispositif selon une ou plusieurs des revendica- 
tions pr6c6dentes, caracterise en ce qu'il est pr6vu 
des moyens (27) pour contrdler la hauteur (X) du 20 
flux (2) sur le second transporter (16). 

13. Dispositif selon une ou plusieurs des revendica- 
tions precedentes, caracterise en ce que le trans- 
porter rotatif (3) possfcde une surface 25 
p6riph6rique convexe, qui s'6tend le long du pre- 
mier trajet, et en ce que les moyens de deviation (7, 

21) possddent une surface (19) dispos6e au poste 
de transfert (6) et etablissant, pour des ensembles 
successifs (1a, 1b, 1c) d'articles (1) un trajet sup- 30 
pl6mentaire qui rejoint progressivement le premier 
trajet et un trajet defini par la surface au moins par- 
tiellement concave (13). 

14. Dispositif selon une ou plusieurs des revendica- 35 
tions precedentes, caracterise en ce que les recep- 
tacles (4) du transporter rotatif (3) communiquent 
avec des orifices d'aspiration (21) prevus dans le 
transporter rotatif (3). 

40 

15. Procede pour convertir une s6rie d'articles succes- 
sifs allonges s6par6s en forme de tiges (1) de 
Industrie de transformation du tabac, en un flux 
massique (2) d'articles superposes (1), caract6ris6 
par I'avancement des articles successifs (1) de la 45 
s£rie dans une direction transversal e k leur lon- 
gueur au moyen d'un transporter rotatif (3), le long 
d'un premier trajet dirige vers un poste de transfert 
(6), par la deviation des ensembles successifs (1a, 

1b, 1 c) d'articles (1)de la seriedu premier trajet sur so 
une plurality de seconds trajets differents (8, 9, 1 1) 
par Tinterception d'ensembles successifs (1a, 1b, 
1c) d'articles d6vi6s (1) faisant intervenir le posi- 
tionnement d'une surface au moins partiellement 
concave (13) en travers d'au moins Tun (8) des 55 
seconds trajets (8, 9, 1 1), par le regroupement des 
articles intercept 6s (1) en une reserve (en 14) 
d'articles superposes (1), et par I'extraction (en 16) 



d'un flux massique continu (2) d'articles superpo- 
ses (1) de la reserve (en 14). 

16. Proc6d6 selon la revendication 15, caract6ris6 en 
ce que le premier trajet comprend une partie 
essentiellement circulaire et en ce qu'au moins Tun 
des seconds trajets diff6rents (8, 9, 11) est au 
moins sensiblement tangent k la partie circulaire du 
premier trajet. 

17. Proc6d6 selon la revendication 15 ou 16, caracte- 
rise en ce que les seconds trajets (8, 9, 11) sont 
orientes de manure k deiivrer des articles (1) k des 
parties diff6rentes de la reserve (en 14) d'articles 
superposes (1). 

18. Procede selon une ou plusieurs des revendications 
15^ 17, caracterise en ce que la surface au moins 
partiellement concave (13) est configure et posi- 
tionnee de manure k reduire renergie cinetique 
d'au moins certains (1a) des articles (1a. 1b, 1c) 
arrivant le long des seconds trajets (8, 9, 11), par 
suite d'un contact avec friction entre la surface au 
moins partiellement concave (13) et les articles 
(1a). 

19. Procede selon une ou plusieurs des revendications 
15 & 18, caracterise en ce que les articles en forme 
de tiges (1) sont des cigarettes sans filtre ou avec 
filtre, des cigares ou des cigarillos et/ou des tron- 
gonsde tiges de filtre. 

20. Procede selon une ou plusieurs des revendications 
15 k 19, caracterise en ce que le premier trajet 
s'incline vers le bas au poste de transfert (6), en ce 
que les seconds trajets (8, 9, 1 1) s'inclinent vers le 
bas en direction de la surface au moins partielle- 
ment concave (1 3) et en ce que la surface au moins 
partiellement concave (13) s'incline vers le bas en 
direction de la reserve (en 14) d'articles superpo- 
ses (1). 
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Fig. 2 
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